The way in which hospital-acquired infection has been brought under control over a three-year period in a district general hospital is described.
Hospital infection has been recognized as a serious problem for many years. In the 1940s sulphonamides and penicillin helped to bring under control sepsis caused by Strep. pyogenes and then in the 50s epidemic antibiotic-resistant Staph. aureus became a major problem causing postoperative wound sepsis, septicaemia, endocarditis, and enterocolitis with considerable mortality, morbidity, and economic loss (Williams, Blowers, Garrod, and Shooter, 1966) .
The introduction of penicillinase-resistant penicillins, methicillin, and its successors; the use of antiseptics such as hexachlorophane; and the development of the hospital infection control team of microbiologists, nurses, and technical staff has led to Staph. aureus sepsis being brought under control in many hospitals. Later, reports of sepsis caused by Staph. aureus resistant to these penicillinase-resistant penicillins caused some alarm (Parker and Hewitt, 1970; Jensen and Lassen, 1969 ) and a menacing situation has developed in some hospitals from the proliferation of such strains (Hale and Selkon, 1970) . As early as 1965 Colley, McNicol, and Bracken described 73 isolations of such organisms, 51 associated with sepsis, in this hospital.
Pseudomonas sepsis also has been a serious problem-particularly in relation to the urinary and respiratory tracts.
In this study, we describe the way in which sepsis caused by Staph. aureus, especially methicillin-'Present address: Bacteriology Department, Royal Free Hospital, London WClX 8LF. Received for publication 8 December 1972. resistant strains, and Pseudomonas aeruginosa was brought under control in the period 1968-1971.
Materials and Methods
There were three main sources of specimens submitted to the laboratory from inpatients for bacteriological investigation.
Most specimens were collected on the clinicians' initiative. After the appointment of a control of infection nursing officer in December 1968, increasing numbers of specimens were collected on her initiative, especially from patients with postoperative wound sepsis, and from patients, staff, and environment when screening for particular pathogens during epidemics of infection or for any other reason.
The medical staff of the Microbiology Laboratory provide an advisory service for clinicians. This involves visiting patients on wards when invited to do so and when information received in the laboratory indicates that this may be useful. Specimens are often collected on these occasions.
In this manner close surveillance of hospital patients for infection was achieved during 1969, 1970, and 1971 (Parker and Hewitt, 1970) .
The minimum inhibitory concentration (MIC) of methicillin for resistant strains was 12-5 ,ug/ml or greater. Routine phage typing of all isolations was discontinued but methicillin-resistant and all epidemiologically relevant strains were sent to the CrossInfection Reference Laboratory for phage typing where methicillin resistance was invariably confirmed.
Selected strains of Pseudomonas aeruginosa were also sent to the Cross-Infection Reference Laboratory for typing.
All isolations of pathogenic bacteria were recorded daily in a register and notes made of any association with sepsis together with details of the patient, the site of infection, and the ward. Each fresh isolation from any site, associated with sepsis, caused by a single strain of an organism, was counted as a new case of sepsis. Repeated isolations of the same strain from the site were excluded from the calculations of sepsis rates; only cases of sepsis were counted and isolations of potential pathogens colonizing a patient without causing sepsis were excluded. The presence of sepsis was indicated by the production of pus, as recognized by the infection control team and/or clinicians; or the isolation of organisms from sites which should be sterile, eg, blood, with associated symptoms and signs of disease.
Results

STAPH. AUREUS
Total isolations of Staph. aureus associated with sepsis are summarized in Fig. 1 and (Fig. 3) 
ABANDONING FORMALIN CABINETS
The use of dry formalin vapour cabinets in theatres for disinfecting cystoscopes was discontinued and pasteurization carried out instead, using water at 750C (Francis, 1961 There is evidence to suggest that the inappropriate use of disinfectants encourages the proliferation of Pseudomonas aeruginosa in hospitals (Kresky, 1964; Bassett, 1971; Lowbury, 1971; WhitbyandRampling, 1972; Cooke, Shooter, O'Farrell, and Martin, 1970; Lancet, 1972) and the more rational use of these agents in the Central Middlesex Hospital has been associated with a reduction in the incidence of sepsis associated with this organism.
EFFICIENT DISINFECTION OF RESPIRATORY EQUIPMENT
Humidifiers and respirators present problems as regards their effective disinfection after use by patients with Pseudomonas and other infections of the respiratory tract. The less intensive use of such apparatus, coupled with more thorough cleaning and treatment with water-saturated formalin vapour in an enclosed polythene chamber, led to disinfection as monitored by the laboratory.
Discussion
During 1970 and 1971, the number of isolations of Staph. aureus, and specially those resistant to methicillin, was dramatically reduced and this can be attributed to the control measures that were taken.
The increase in isolation of these organisms in 1969/70 is attributable to improved methods of detection of methicillin resistance, although reports of sepsis caused by these strains had been reported from Central Middlesex Hospital up to six years earlier (Harding, 1963) . It is probable that the true incidence of sepsis by these strains had been underestimated for several years before 1969. That methicillin resistance is of clinical significance and not a mere laboratory finding is strikingly underlined by the fact that at least five patients developed sepsis from methicillin-resistant strains in the period under review while receiving 500 mg cloxacillin six hourly (Noone and Griffiths, 1971) . The advent of the infection control nursing officer also helped in the fuller surveillance and investigation of sepsis and its causes and no doubt resulted in a greater awareness of the problems involved. Figure 2 shows the consumption of penicillins in this hospital. Methicillin-resistant staphylococci have been found in large numbers inpopulationswhere this antibiotic has not been in use (Cetin and Aug, 1962; Borowski, Kamienski, and Rutecka, 1964; Pal and Ghosh, 1964) but it has been suggested that its. isolation is related to penicillin usage. Ampicillin consumption has steadily increased in this hospital from 1969 to 1971 while both cloxacillin and benzylpenicillin consumption increased in 1970. Some attempt has been made to limit the use of certain antibiotics, including cephalosporins, by liaison between pharmacists and microbiologists, eg, on being informed of a new prescription for cephalosporins, the bacteriologist would contact the clinician concerned and discuss the problem, dissuading the clinician from using the drug unless it was agreed to be essential. It is worth noting that control of staphylococcal and pseudomonas infection seemed to be achieved in spite of the increased consumption of antibiotics in 1970.
We believe that three particular features played an important part in our attempts to control infection and staphylococcal sepsis in particular.
RECOGNITION OF PROBLEMS
The scale of the problem had to be recognized and methods for detecting and monitoring sepsis developed. This was achieved through close surveillance of wards, operating theatres, service departments, clinical and nursing practice, and careful control of the provision of sterile and disinfected equipment. There was also careful recording and collation of bacteriological information. This became possible only through the conscientious working of the infection control team of medical, nursing, and technical staff liaising closely with each other and with the ward and other hospital staff.
PREVENTING SPREAD OF INFECTION
Patients with sepsis or those carrying epidemic and/or multiple antibiotic-resistant strains were isolated by transference to the Infectious Diseases Hospital or more often by being barrier nursed in the single bed cubicle on each ward. The inappropriate use of systemic antimicrobial chemotherapy, eg, nonspecific prophylaxis before 'clean' surgery was discouraged while 2 % hexachlorophane was used both as a soap and a cream for treating superficial infection. Nasal carriers were also treated with 2% hexachlorophane cream applied to the anterior nares combined with the concurrent use of 2 % hexachlorophane-containing soap (Noone, Griffiths, and Taylor, 1970 
